Analysis of nucleolar morphology and protein localization as an indicator of nuclear reprogramming.
When a cell is reprogrammed to a new phenotype, the nucleolus undergoes more or less dramatic modulations, which can be used as a marker for the occurrence of the reprogramming. This phenomenon is most pronounced when differentiated cells are reprogrammed to totipotency when they are submitted to cloning by somatic cell nuclear transfer. However, when cells are reprogrammed by less fundamental means, as for example treatment by Xenopus extract or expression of pluripotency genes, more subtle nucleolar modulations can also be noted. The monitoring and understanding of the reprogramming-related nucleolar modulations are based upon detailed knowledge about the nucleolar changes that occur during normal development from the developing oocyte over oocyte maturation and fertilization to the activation of the embryonic genome in the early embryo. Below, the ultrastructural and molecular modulations of the nucleolus are summarized in this developmental context, but also as they occur in assisted reproductive technologies such as in vitro fertilization and somatic cell nuclear transfer. Moreover, detailed protocols for monitoring the nucleolar changes by transmission electron microscopy and immunocytochemistry are presented.